

Institutes of Health. The NCBI web site, from which access to the database may 
be sought, ww w.ncbi.nlm.nih.gov.. The allergens may be used as described above 
m order to identity MHC-restncted peptides capable of inducing LPR in 
individuals who possess a particular MI1C molecule. 

5 Allergen sequences and database accession numbers (NCBI Entrcz accession 
numbers): 

House dust mite 

Dermatophagoides pteronyssmus 

Dcr p 1 (SEP ID NO: 19) 
10 MKIYEAIASLLALSAVYARPSSIKTFEEYKKAFNKSYATFEDEEAAR 

KNFITSVKYVQSNGGAINIILSDLSLDEFKNRFEMSAEAFEHLKTQF 

DENAETNACSINGNAPAEIDLRQMRTVTPIRMQGGCGSCWAFSGV 

AATESAYEAYRNQSLDLAEQELVDCASQIIGCIIGDTIPRGIEYIQHN 

GVVQESYYRYVAREOSCRRPNAORFGISNYCOIVPPNVNKIREALA 

15 QTHSAIAVIIGIKDLDAFRHYDGRTIIQRDNGYQPNYHAVNIVGYSN 

AQ(jVI)Y\VIVRNSWDTNWCiDN(iYCiYI ; AAMl)l.MMIl-:HYPYVVIL 

Dcr p 2 (SEP ID NO: 20) 

\I\n'KII.CESI.I.VAAVARDpVDVKIX A\IIFIKK\'[ VP(i(TICiSi:PCII 
HRGKPFQLEAVFEANQNTKTAKIEIKASIDGLEVDY'PGIDPNACHY 
20 V1KCPI VKGQQYD1KYTWNVPKIAPKSFNVVVTVKVMGDDGVEAC 



i »ci p - (M:U IU .\U. _ i i 
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YAKIl AHEKYDSYQIDNDIALIKLKSPMKI.NQKNAKAYGEPAKGSD 
YKVGDQVRVSGWGYEEEGSYSLPSEERRVDIAVVSRKECNEI.YSKA 
NAHVTDNMICGGDVANGGKDSCQGDSGGPVVIWKNNQVVG1VSW 
GYGCARKGYPGY'YTRVGNFIDWIESKRSQ 

5 Dei p 4 (SEQ ID NO: 22) 

KYXNPHFIGXRSVITXLME 

Dor p 5 (SEQ ID NO: 23) 

MKFIIAFFVATLAVMTVSGEDKKHDYQNEFDELLMERIHEQIKKGE 
I.AI.FYLQEQINHFEEKPTKEMKDKIVAEMDTIIAMIDGVRGVEDRL 
10 MQRKDLDIFEQYNLEMAKKSGDILERDLKKEEARVKKIEV 

Dcr p 6 (SEQ ID NO: 24) 
AIGXQPAAEAEAPFQISLMK 

Dcr p 7 (SEQ ID NO: 25) 

MMKI.LLIAAAAFVAVSADPIHYDKITEEINKAVDEAVAAIEKSETFD 
15 PMKVPDHSDKFERHIGIIDLKGELDMRNIQVRGEKQMKRVGDANV 
KSEDGVVKAHEI VGVHDDVVSMEYDLAYKLGDLHPN THVISDIOD 
FYYEESI.EVSEEGNMTETSFEVRQFANVVNHIGGLSII.DPIFAYI.SD 
\'l TAIFQDIA RAEMTKYEAPAFKKEI.ERNNQ 

Dcr p9 (SEQ ID NO: 26) 
20 IVGGSNASPGDAVYQIAL 

Dcrmatophagoidcs farinac 

M K i \ i \i \Si i \ i i \ Y \Ki ! \SiK i i i i KK \i NKVi \ i \ i i i i \ \KK 



51 



ni ; i.1':slkyvhankgainhlsdlsldefknrylmsaeaf[-:qlktqf ; i) 
enaetsacrinsvnvpseldlrslrtvtpirmqggcgscwafsgva 
a tesayfayrn i si.di.seqelvdcasqhgchgd i iprgieyiqqng 
vvhi:rsyi^'vari-;qr('rrpnsohygisnygoiyppnvkqirha[;i q i 
5 iitaiaviigikdlrafqhydgrthqhdngyqpnyiiavnivgygstq 
gddywiy'rnswd i twgdsgygyfqagnnlmiylieqypy vy'im 

Dcr f 2 (SEP ID NO: 28) 

MISKII.CLSI.I VAAVVADQVDVKDCANNEIKKVMVDGCHGSDPCII 
FIRGKPFTLFAL.FDANQNTKTAKIEIKASLDGLHIDVPGIDTNACHFM 
10 KCPLVKGQQYDIKYTWNVPKIAPKSENVYVTYKL1GDNGVLACAIA 
THGK1RD 

Dcr f 3 (SEQ ID NO: 29) 

MMILTIVVLLAANILA I PILPSSPNATIVGGVKAQAGDCPYQISLQSS 
SHFCGGSILDEYWIITAAHCVNGQSAKKLSIRYNTLKHASGGEKIQV 
15 AEIYQUENYDSMTIDKDVAE1KLKTPMTEDQTNAKPVPLPAQGSDV 
KVGDKIRVSGWGYLQEGSYSLPSELQRVDIDVVSREQCDQLYSKAG 
ADVSENMICGGDVANGGVDSCQGDSGGPVVDVATKQIVG1VSWGY 
G( ' A R KG Y PC i \ YT R V( iNFVDWIESKRSQ 

Dcr t 4 (SEP ID NO: 3D) 
20 AYGGpDADI AF API QISI I K 

Dcr f 7 (SEP ID NO: 31) 

MMKFL1.1AAVAFVAVSADPIHYDKITEEINKAIDDAIAAIEQSETIDP 
M K VPDH ADKFIRII YG I VDFKG F I A MRNIFA RG I KOM K RpGD ANY 

J " \ \1 SI I IM)F(,\I I \1 I si i A KOI \\\ \ \H It .C.I Ml DPIKA ISDN I 
I AIFODIA RK1 Al l K\ I APAI KRPI I KN 
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Additional mite allergen sequences (NCBI cntrcz accession): 

1 170095; 1 359436; 2440053; 066007; 487661; 1545803; 84702; 84699; 
625532; 404370; 1091577; 1460058; 7413; 9072; 387592. 

(at 

5 Fel is sequences 

1082946 Fel dl chain 2 precursor - cat (SEQ ID NO: 32) 

mrgallvlallvtqalgvkmaetcpifydvffavangnellldls 
ltkvnatepertamkkiqdcyvenglisrvldglvmttissskdc m 
geavqntvedlklnti.gr 

10 1082945 Fel dl chain 1 short form - cat (SEQ ID NO: 33) 

MLDAALPPGP rVAATADCEICPAVKRDVDLFLTGTPDEYVEQVAQ 
YKALPVVLENAR1LKNCVDAKMTEEDKENALSLLDKIYTSPLC 

1082944 Fel dl chain 1 long form precursor - cat (SEQ ID NO: 34) 

15 MKGARVLVLLWAALLLIWGGNCE1CPAVKRDVDLFL FGTPDEYVE 
QVAQYKALPVVLENARILKNCVDAKMTEEDKENALSLLDKIYTSPL 
C 

Additional Felis sequences (\CTil entre/ accession): 

539716; 539715; 423193: 423192; 423 1 91 ; 423 190; 1364213; 1364212; 
20 395407; 163827; 163823; 163825; 1 169665; 232086; 1 169666. 

i n.'\ i. a >v.\|iiciill> 



Hcv b 1 (SEP ID NO: 35) 

MAEDHDNQQCiQGtGLKYLGFVQDAATYAVTTFSNVYLFAKDKS(i 
PLQPGVDIIHGPVKNVAVPLYNRFSYIPNGALKFVDSTVVASVTIIDR 
SEPPIVKDASIQVYSAIRAAPEAARSEASSLPGQTKII.AKYFYGEN 

5 Hcv b 3 (SEP ID NO: 36) 

MAEEVEEJiRI.KYLDFY RAAGVYAVDSFSTLYIA'AKDISGPLKPGV 
D TIENVVK 1 VVTPVYYIPLJiAVKFVDKTVDVSV I SLDGVVPPVIKQ 
VSAQTYSVAQDAPRIVLDYASSVFNTGVQEGAKALYANLEPKAEQ 
YAVITWRALNKLPLVPQVANVVVPTAVYFSEKYNDVVRGTTEQGY 
10 RVSSYLPLLPTEKITKVFGDEAS 

Additional Hcvca sequences (NCB1 entrcz accession): 

3319923; 3319921; 3087805; 1493836; 1480457; 1223884; 3452147; 

3451 147; 1916805; 232267; 123335; 2501578; 3319662; 3288200; 

1942537; 239263 1 ; 2392630; 1421554; 131 1006; 494093; 3183706; 3172534; 
15 283243; 1 170248; 1708278; 1706547; 464775; 266892; 

231586; 123337; 116359; 123062; 2213877; 542013; 2144920; 1070656; 

2129914; 2129913; 2129912; 100135; 82026; 1076559; 82028; 82027; 

282933:280399; 100138; 1086972: 108697: 1086976; 1086978: 

1086978; 1086976; 1086974; 1 086972; 9 1 3758; 9 1 3757; 9 1 3756; 
20 234388; 1092500; 228691; I 177405; 18839; 18837: 18835; 18833; 

18831; 1209317; 1184668; 168217; 168215: 168213; 168211; 168209; 

348137. 

Rye grass 

'■n V, {v:-. j ,,i i i <!-.() jn V() : ;ti 
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\L\SSSSVLLVVALFAYFLGSAIIGIAKVPPGPN1I AEYGDKWLDAKS 
TWYGKPTGAGPKDNGGACGYKNVDKAPFNGMTGCGNTPIFKDGR 
GCGSCFFJKCTKPESCSGEAVTVTITDDNEEPIAPYHFDLSGHAFGS 
MAKKGEEQNVRSAGELELQFRRVKCKYPDDTKPTFHVEKASNPNY 
5 LAILVKYVDGDGDVVAVDIKEKGKDKWIELKESWGAVWRIDTPDK 
LTGPFTVRYTTEGG TKSEFEDVIPEGWKAD TSYSAK 

1 26386 Lol p 2a (SEP ID NO: 38) 

AAPVEFTVEKGSDEKNLALSIKYNKEGDSMAEVELKEHGSNEWLA 
LKKNGDGVWEIKSDKPLKGPFNFRFVSEKGMRNVFDDVVPADFKV 
10 GTTYKPE 

1 26387 Lol p 3 (SEQ ID NO: 39) 

TKVDLTVEKGSDAKTLVLNIKYTRPGDTLAEVELRQHGSEEWEPM 
TKKGNLWEVKSAKPLTGPMNFRFLSKGGMKNVFDEVIPTAFTVGK 
TYTPEYN 

1 5 249858 1 Lol p 5a (SEQ ID NO: 40) 

MAVQKYTVALFLRRGPRGGPGRSYAADAGYTPAAAATPATPAATP 
AGGWREGDDRRAEAAGGRQRLASRQPWPPLPTPLRRTSSRSSRPPS 
PSPPRASSPTSAAKAPGLIPKLDTAYDVAYKAAEAHPRGQVRRLRH 
GPHRSLRVIAGALEVHAVKPATEEVLAAKIP IGELQIVDKIDAAFKI 

20 A ATA A N A A PTN D K FT V F E S A FN K A L N E CTG G A M R PTS S S P PS R P R S 
SRPTPPPSPAAPEVKYAVFEAALTKAITAMTQAQKAGKPAAAAATA 
AATVATAAATAAAVLPPPLLVVQSLISLLIYY 

2408582 Lol p 5b ( SEQ ID NO: 41) 

\ I \> \ I i> \ I 1' \ I PAW I'M ,k \ II I I Oki iikl\ \( ,1'KAW A A A A \ \ I 1 
PADKYKI FYL TFGTATNKAF\ LGI ASG YADQSKNQLTSKI DAAI K 



LAYEAAQGATPEAKYDAYVA I LTEAI.RV1AGTI.F VH AVKPAAEEV 
KVGAIPAAEVQLIDKVDAAYRTAA TAANAAPANDKF TVFKNTFNN 
AIKVSLGAAYDSYKFIPTLVAAYKQAYAAKQATAPEVKY TVSETAL 
KKAV TAMSEAEKEATPAAAA TATPTPAAA TA TA TPAA AYA TATPA 
5 AATATATPAAATATPAAAGGYKV 

455288 Lol p isofonn 9 (SEP ID NO: 42) 

MAVQKHTVALFLAVALVAGPAASYAADAGYAPA I PA TPAAPA 1 A 
ATPATPATPATPAAVPSGKATTEEQKLIEKlNACil KAAV AAAAVVP 
PADKYKTFVETFGTATNKAFVEGLASGYADQSKNQLTSKLDAALK 
10 LAYEAAQGATPEAKYDAYVATETEAERVIAGTEEVHAVKPAAEEV 
KVGAIPAAEVQLIDKVDAAYRTAATAANAAPANDKF I VFENTFNN 
AIKVSLGAAYDSYKFIPTLVAAYKQAYAAKQA I APEVKY I VSETAL 
KKAVTAMSEAEKEATPAAAATATPTPAAA FATA I PAAA YATATPA 
AATATA IPAAATATPAAAGGYKV 

1 5 1 582249 Lol p 1 1 (SEQ ID NO: 43) 

DKGPGFVVTGRVYGDPCRAGFE TNVSHNVEGA 1 V'AVDCRPFDGG 
ESKLKAEATTDKDGWYKIEIDQDUQEEICEVVLAKSPDKSCSEIEEF 
RDRARVPITSNXGIKQQGIRYANPIAFFRKFPI KHCGCill QAY 

Additional Folium sequences (NGBI entre/ accession): 
20 1354SO: 417103; 687261; 687259; 1771355; 2388662; 631955: 542131; 
542130; 542129; 100636; 626029; 542132; 320616; 320615; 320614; 
100638; 100634; 82450; 626028; 100639; 283345; 542133; 1771353; 
1763163: 1040877; 1040875; 250525; 551047; 515377; 5 1 09 1 1 ; 939932; 
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Olive tree 

Olive sequences 

4 1 66 1 0 Olc c 1 (SHQ ID NO: 44) 

HI)1PQPP\ SQ1H1QGQVYCDTCRAG1 I I 1:LSHF1PGASLRL.Q('KI)K1:N 
5 GDVT1 TEVGYTRAEGLYSMLVE 

RDI IKNHFCEITUSSGRKDCNEIPTEGWAKPSLKFKLNTVNGTTRTV 

NPI.GFFKKEALPKCAQVYNKLGM 

YPPNM 

Parietaria 

10 Parietaria sequences: 

2407750 Par j P2 (SEQ ID NO: 45) 

MRTVSMAALVVIAAALAWTSSAEPAPAPAPGEEACGKVVQDIMPC 
LHFVKGEEKEPSKECCSGTKKLSEEVKTTEQKREACKCIVRATKG1S 
G1KNEI Y'AEVPKKCDIKTTLPPITADFDCSKIQSTIFRGYY 

1 5 1 352506 Par j P5 (SEQ ID NO: 46) 

MVRAI.MPCLPFVQGKEKEPSKGCCSGAKRLDGETKTGPQRVHACE 
ClOTAVIKTYSDinGKLVSEVPKHCGIVDSKLPPinVNMDCKTYCiN'V 

PRQPQl PYS1 rhgpvtgpsdpahkari.i-:rpqirvpppapeka 

1 532056 Par.) P8 (SEQ ID NO: 47) 
20 MRTVSMAALVVIAAALAWTSSAELASAPAPGEGPCGKVVHHIMPC 
I KFVKGEEKF.PSKSCCSGTKKLSFEVKTTEQKREACKC IVAA TKGIS 

.\^iO> \\\\ j W) \ [) ,\U, -4^; 

\1K I \ SAPSAYAI \ \ I\ \A(,I AW ISI \S\ API > AI , AI ) (iSI I l( (i I VVR 
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AI MPCI PI - VQCKHKHPSKGCX'SGAKRLDGH I KTCiLQR\ HAC'l-C IQ T 
AMK I 'YSDIDGKLVSKVPKHCGIVDSKLPPIDVNMDCK TEG\ YPRQP 
QLPVSER1IGPVTGPSDPAHKARLERPQIRVPPPAPEKA 

2497749 Par j P9 (SEP ID NO; 49) 
5 MR I VSARSSVAEVVIVAAVEVWTSSASVAPAPAPGSEETCGI VVGA 
LMP( EPFYQGKEKEPSKGCC SGAKRLDGE TKTGPQRVHACECIPTA 
MKIYSDIDGKEVSEVPKHCGIVDSKLPP1DVNMDCKTEGVLHYKG 

N 

1086003 Par j 1 (SEP ID NO: 50) 
10 MVRALMPCLPFVOGKEKEPSKGCCSGAKRLDGETKTGPQP.VHACE 
CIQTAMKIYSDIDGKLVSEVPKHCGIVDSKLPPIDVNMDCKTVGVV 
PRQPQLPVSLRHGPVTGPSRSRPPTKHGWRDPRLEFRPPHRKKPNP 

AFSTLG 

Additional Panctana sequences (NGBI entrcx accession): 
1 5 543659: 1 8360 1 1 : 1 8360 1 0; 1 3 1 1 5 1 3; 1 3 1 1 5 1 2; 1 3 1 1 5 1 1 : 1 3 1 1 5 1 0; 1 3 1 1 509; 
240971. 

Timothy grass 

Phleum sequences: 

Phi p 1 (SEP ID NO: 51) 
20 MASSSSVEEVVVEFAVFEGSAYGIPKVPPGPNITA I YGDKVVLDAKS 
TWYGKP TGAGPKDNGGACTiYKDVDKPPFSGMTGCGNTPIFKSGRG 
rY\7Tni.7"rnir \r<c.} in \ \ 1 1 it nn\F[ PT \PYHFni Sf,H \ IT; \M 
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TGPFI A RY I1 EGGTK I EAHDVIPEGWKADTSYESK 
Phi p 1 (SEP ID NO: 52) 

MASSSSVl.I VVAl^AVFEGSAIKilPKYPPGPNlTATYGDKWI DAKS 
TWYGKPTAAGPKDNCjGACGYKDVDKPPKSGMTGGCjNTPIFKSGRCi 
5 CXiSCFHIKCTKPFACSGHPVVVHITDDNEEPIAAYHFDLSGIAFGSM 
AKKGDEQKERSAGEVEIQFRRVKCKYPEGTKVTFHVEKGSNPNYE 
AELVKFSGDGDVVAVDIKEKCjKDKWIALKESWGAIWRIDTPEVI.K 
GPFTVRYTTEGGTKARAKDVIPEGWKADTAYESK 

Phlp 2 (SEQ ID NO: 53) 
10 MSMASSSSSSLLAMAVLAALFAGAWCVPKVTFTVEKGSNEKHI.AV 
LVKYEGDTMAEVELREHGSDEVVVAMTKGEGGVWTFDSEEPI.QGP 
FNFRFLTEKGMKNVFDDVVPEKYTIGATYAPEE 

Phi p 5 (SEP ID NO: 54) 

ADI/jYGGPATPAAPAEAAPAGKA TTEEQKLIEKINDGFKAALAAA 
1 5 AGVPPADKYKTFVATFGAASNKAFAEGLSAEPKGAAESSSKAAETS 
KLDAAYKLAYKTAEGATPEAKYDAYVATLSEALRIIAGTLEVHAV 
KPAAEEVKVIPAGELQVIEKVDSAFKVAATAANAAPANDKFTVFEA 
AFNNAIKASTGGAYESYKFIPA1 P AAVKQAYAATVA I APFVKY I VF 
i: I'ALKKAITAMSF:AQKAAKPA ( liATATA FAAVGAA FGAATAA I (i 
20 GYK\' 

Phi p 5 (SEP ID NO: 55) 

ADLGYGGPATPAAPAEAAPAGKATTEEQKLIEKINDGFKAAFAAA 
\GYPP ADKYKTFVATFG \ AS\K \F \FG1 S AFPKC, A \FWK \ M t<? 



AI NNAIkASIGGAYI SYKFIP Al I AAYKQAY AA I A A IAPFYKY IAF 



5 l > 



E TAEKKAriAMSEAQKAAKPATEA TATA TAAVGAATGAATAA TGG 
YKV 

Phi p 5b (SEQ ID NO: 56) 

AAAAVPRRGPRGGPGRSYTADAGYAPATPAAAGAAAGKATTEEQ 
5 KEIEDINVGFKAAYAAAASVPAADKFKTFEAAFTSSSKAAAAKAPG 
LVPKLDAAYSVAYKAAVGATPEAKFDSFVASLTEALRVIAGALEV 
HAVKPVTEEPGMAKIPAGEEQIIDKIDAAFKVAATAAATAPADDKF 
TVFEAAFNKAIKESTGGAYDTYKCIPSLEAAVKQAYAATVAAAPQV 
KYAVFEAALTKAFrAMSEVQKVSQPATGAATVAAGAATTAAGAAS 
10 GAATVAAGGYKV 

Phi p 5a (SEQ ID NO: 57) 

ADLGYGPATPAAPAAGYTPATPAAPAGADAAGKATTEEQKLIEKIN 
AGFKAALAGAGVQPADKYRTFVATFGPASNKAFAEGLSGEPKGAA 
ESSSKAALTSKLDAAYKLAYKTAEGATPEAKYDAYVATLSEALRI1 
1 5 AGTEEVHAVKPAAEEVKVIPAGELQVIEKVDAAFKVAATAANAAP 
ANDKFTVFEAAFNDEIKASTGGAYESYKFIPAEEAAVKQAYAATVA 
TAPEVKYTVFETAEKKAITAMSEAQKAAKPAAAATATATAAVGAA 
TGAATAATGGYKV 

Phi p 5 (SEP ID NO: 58) 
20 MA VQKYTVAI.IT. AVAL VAGPAASYAADACiYAPATPAAAGAEAGK 
ATTEEQKLIEDINVGFKAAVAAAASVPAADKFKTFEAAFTSSSKAA 
TAKAPGLVPKLDAAYSVSYKAAVGATPEAKFDSFVASETEAERVIA 
GAEEVHAVKPVIIiEPGMAKIPAGEEQIIDKIDAAFKVAA I AAA TAP 



\ ASG A A I \ A \( i( \\ K\ 
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Phi p 5 (SEP ID NO: 5*)) 

MAVQKYTVALFLAVALVAGPAASYAADAGYAPATPAAAGAEAGK 
A I TEEQKLIEDINVGFKAAVAAAASVPAADKFKTFFAAFTSSSKAA 
TAKAPGLVPKLDAAYSVAYKAAYCiATPHAKFDSFVASLTEALRVIA 
5 GALEVHAVKPVTEDPAWPKIPAGEFQI1DKIDAAFKVAATAAATAP 
ADDKFTVFEAAFNKAIKES TGGAYD TYKCIPSLEAAVKQAYAA TV 
AAAPQVKYAVFEAALTKAITAMSEVQKYSQPATGAATVAAGAATT 

\ -r/^ a Aor^A a ^rw a a r^r*\r\s \ ? 
1\ 1 V I / \/\ ^>V \ 1 \ I \ 1 V rv/V^JVJ I IV V 

Phi p 5 (SEQ ID NO: 60) 

10 ADAGYAPATPAAAGAEAGKA TTEEQKL1EDINVGFKAAVAAAASV 
PAADKFKTFEAAFTSSSKAATAKAPGLVPKLDAAYSVAYKAAVGA 
TPEAKFDSFVASLTEALRVIAGALEVHAVKPVTEEPGMAKIPAGEL 
QIIDKIDAAFKVAATAAATAPADDKFTVFEAAFNKAIKESTGGAYD 
TYKCIPSLEAAVKQAYAATVAAAPQVKYAVFEAALTKAITAMSEV 

1 5 QKVSQPATGAATVAAGAAT IAAGAASGAATVAAGGYKV 

Phi p 5 (SEQ ID NO: 61) 

SVKRSNGSAEVHRGAVPRRGPRGGPGRSYAADAGYAPATPAAAGA 
EAGKATTEEQKLIEDINVGFKAAVAAAASVPAADKFKTFEAAFTSS 
SKAATAKAPGFVPKI DAAYSVAYKAAVGA TPEAKFDSFVASFTEA 
20 I RYIAGAI I YI FWKPYTI FPG\F\KIPA( il l QIIDKID V\I KYA ATAA 
A TAPADDKFTVFEAAFNKAIKFSTGGAYDTYKCIPSFEAAVKQAYA 
ATVAAAPQVKYAVFEAALTKAITAMSEVQKVSQPATGAATVAAGA 
ATTAAGAASGAATVAAGGYKV 



A I P AAPAGAF.PAGkA I I 1 1 OKI 11 K1NAG1 K AAI A \ \ PI'ADK^ 
RTFVA'l'FGAASNKAFAI-(il.S(iEPKGAAl:SSSKAALTSKL.DAAYKI.A 
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YK'l AEGATPEAKYDAYVATVSEAl.RIIAGTl.EVflAVKPAAEEVKVI 
PAGELQVIEKVDAAFKVAATAANAAPANDKFTYf EAAFNDAIKAS 
TCKiAYESYKFIPALEAAVKQAYAATVATAPHVKYTVFETALKKAIT 
AMSEAQKAAKPAAAA'I ATA TAAVCiAA I GAATAATGGYKV 

5 Phi p 5 (SEP ID NO: 63) 

ADEGYGGPATPAAPAEAAPAGKATTEEQKLIEKINDGFKAALAAA 
AGVPPADKYKTFVATFGAASNKAFAEGLSAEPKGAAESSSKAALTS 
KLD A A YKL A Y'KTAEG ATPEAKYDAYVATL.SE A ERI I AGTLEVH A V 
KPAAEEVKVIPAGELQVIEKVDSAFKVAATAANAAPANDKFTVFEA 
10 AFNNAIKASTGGAYESYKFIPALEAAVKQAYAATVATAPEVKYTVF 
ETALKKAFTAMSEAQKAAKPA TEA TATATAAVGAATGAATAATG 
GYKV 

Phi p5b (SEP ID NO: 64) 

AAAAVPRRGPRGGPGRSYTADAGYAPATPAAAGAAAGKATTEEQ 
15 KLIEDINVGFKAAVAAAASVPAADK1 KTFEAAF I SSSKAAAAKAPG 
LY'PKLDAAYSVAYKAAVGA PPEAKFDSFVASL FEALRVIAGAEEV 
HAVKPVTEEPGMAKIPAGEEQIIDKIDAAFKVAATAAATAPADDKF 
TVFEAAFNKAIKESTGGAYDTYKCIPSEEAAVKQAYAATVAAAPQV 
KYAYFEAAETKAITAMSEVQKVSQPATGAATVAAGAATTAAGAAS 
20 (i A ATVAAGGYKV 

Phi p5a (SEQ ID NO: 65) 

ADI.GYGPATPAAPAAGYTPATPAAPAGADAAGKATTEEQKLIEKIN 
AGFKAAI.AGAGVQPADKYR I FVATFGPASNKAF AEG1.SGEPKGAA 



WDKI I \ I 1: A AINDIIK ASIGG AYESYKI TP All A W k<.> U \ \ I V A 
1AP1A KYTVFETALKKAI TANISEAQKAAKPAAAATATATAAYGAA 
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TCiAA'l AATGGYKV 
Phi p 5 (ShO II) NO: 66) 

AYPRRGPRGGPGRSYAADAGYAPATPAAAGAEAGKATTEEOKLIE 
DINVGPKAAVAAAASVPAGDKFK I FbAAFTSSSKAATAKAPCiLVPK 
5 I.DAAYSVAYKAAVGATPEAKFDSFVASLTEALRVIAGAI.HVHAVK 

p\ thf;pgmakipagelqiidkidaafkvaataaatapadi)kftvff 

AAFNKAIKESTGGAYDTYKCIPSLEAAVKQAYAATVAAAPQV KYA 
VhEAAhTKAll AMSE VQKVSQPA TGAATVAAGAA TI ATGAASGAA 
TVAAGGYKV 

10 Phi p 5b (ShO ID NO: 67) 

MAVPRRGPRGGPGRSYTADAGYAPATPAAAGAAAGKA ITEEQKLI 
EDINVGFKAAVAARQRPAADKFKTFEAASPRHPRPLRQGAGLVPKL 
DAAYSVAYKAAVGATPEAKFDSFVASLTEALRVIAGALEVHAVKP 
VTEEPGMAKIPAGELQIIDKIDAAFKVAATAAATAPADDKFTVFEA 

15 AFNKAIKESTGGAYDTYKCIPSLEAAVKQAYAATVAAAAEVKYAV 
FEAAhTKAITAMSEVQKVSQPATGAATVAAGAATTAAGAASGAA T 
VAAGGYKV 

Phi p 5 (ShO ID NO: 68) 

MAVHQY I A'AI .hhAVAhVAGPAAS\ AADIX iYGPATPAAPAAGY I P 
20 A T P A A P A h A A P A G K A TI 1 : 1 : 0 K h I E K I N A ( i F K A A I . A A A A G V Q P A D K. 
YRTFVAThGAASNKAFAEGhSGEPKGAAESSSKAAhTSKhDAAYKh 
AYKTAhXiA TPEAKYDAYVAThSEALRIIAGTEEVHAVKPAAEEVKV 
IPAGhhQV II:KVDAAFKVAA I AANAAPANDKFTVFEAAFNDAIKAS 



Phi p 5 (ShO ID NO: 69) 



(>3 



EAPAGkA I I EEQkl.lEklNAGFkAALARRLQPADKYR I TV ATI GPA 
SNKAI AHGLSCillPKCiAAESSSKAALTSKLDAAVKI.AVK I AHCiATPH 
AKVDAVVA ITSI-;A[ RIIAGTLEVHAVKPAAhnVKVIPAAHl.QVIHKV 
DAAFKVAATAANAAPANDKFrVFEAAFNDHIKASTGGAVI-SVKFIP 
5 AI.HAAVKQAYAA TVATAPEVKYTVFETALKKAITAMSEAQkAAkP 
PPL PPPPQPPPI.AATGAATAATGGYKV 

Phi p 5 (SEP ID NO: 70) 

MAVHQY I VALITAVALVAGPAASYAADLGYGPATPAAPAAGYTP 
ATPAAPAEAAPAGKATTEEQKLIEKINAGFKAALAAAAGVQPADK 
10 YRTFVATFGAASNKAFAEGLSGEPKGAAESSSKAALTSKLDAAYKL 
AYKTAEGATPEAKYDAYVATLSEALRIIAGTLEVHAVKPAAEEVKV 
IPAGEI.QVIEKVDAAFKVAATAANAAPANDKF TVFEAAFNDAIKAS 
TGGAYESYKFIPAI.EAAVKQAYAATVATAPEVKYTVFE I ALKKAIT 
AMSEAQKAAKPAAAATATATAAVGAATGAATAATGGYKV 

1 5 Phi p 5b (SEQ ID NO: 71) 

MAVPRRGPRGGPGRSYTADAGYAPATPAAAGAAAGKATTEEQKLI 
EDINVGFKAAVAARQRPAADKFKTFEAASPRHPRPLRQGAGLVPKL 
DAAYSVAYKAAVGA TPEAKFDSFVASLTEAI.RVI AGAI EVHAVKP 
YTEEPGMAKIPAGI l.QUDKIDAAFKVAATAAATAPADDKFTVFEA 

20 AFNKAIKESTCKiAYDTYKCIPSLIiAAVKQAYAATVAAAAHVKYAV 
FEAAITKAITAMSEVQKVSQPA TGAATVAAGAATTAAGAASGAAT 
VAAGGYKV 

Phi p 5a (SEQ ID NO: 72) 

1 SSSK A AM Ski. I) A A^ Kl A\ K 1 AI.GAI Pl.A^ I) \Y\ Al 1 S1.A1.K11 
AGTl TVHAVkPAAITA'kVIPAGELQVIEKVDAAFkVAA i AANAAP 
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ANDKI- "I VFFAAFNDI IKASTGGAYESYKFIPAEEAAVKQAYAATVA 
TAPHVK\ I VI I: I AI.KKAITAIVISE:AQKAAKPPPLPPPPQPPPLAATGA 
A TAATGGYKV 

Phi p 5 (SHO II) NO: 73) 
5 MAVHQY I VAI.FI.AVAI.VAGPAASYAADLGYGPA FPAAPAAGY I P 
ATPAAPAEAAPAGKAT TEEQKLIEKINAGFKAALAAAAGVPPADK 
YRTFVATFGAASNKAFAEGLSGEPKGAAESSSKAALTSKLDAAYKF 
AYKTAEGATPEAKYDAYVATLSEALR1IAGTLEVHAVKPAAEEVKV 
IPAGELQVIEKVDAAFKVAATAANAAPANDKFTVFEAAFNDAIKAS 
10 TGGAYESYKFIPALEAAVKQAYAATVATAPEVKYTVFETALKKAIT 
AMSEAQKAAKPAAAATATATAAVGAATGAATAATGGYKV 

Phi p 6 (SEP ID NO: 74) 

MAAHKFMVAMFLAVAVVFGLATSPTAEGGKATTEEQKLIEDVNA 
SFRAAMATTANVPPADKYKTFEAAFTVSSKRNLADAVSKAPQLVP 
1 5 KLDEVYNAAYNAADHAAPEDKYEAFVLHFSEALRIIAGTPEVHAV 
KPGA 

Phi p 6 (SEP ID NO: 75) 

SKAPQI VPKI.DFVA'N A A\ N A ADIIAAPF.DK YFAFVFHFSF.AI.H II AG 
TPFVHAVKPGA 

20 Phi p 6 (SFQ ID NO: 76) 

ADKYKTFEAAF I VSSKRNI.ADAVSKAPQLVPKL-DEVYNAAYNAAD 
HAAPEDKYFAFVFHFSFAI.HIIACiTPEVHAVKPGA 



Phi p 6 (SEP ID NO: 77) 

TEEQKLIEDVNASFRAAMAITANVPPADKYKTEEAAFTVSSKRNI.A 
DAVSKAPQEVPKLDEYYNAAYNAADIIAAPEDKYEAFVEHFSEAI.R 
IIAGTPEVHAVKPGA 

5 Phi p 6 (SEP ID NO: 78) 

maahkfmvamflavavvlglatsptaeggkatteeqkliedinas 
fraamattanvppadkyktfeaaftvsskrnladayskapqlvpk 
ldevynaaynaadhaapedkyeafvehfseaehiiagtpevhavk 

PGA 

10 Phi p 6 (SEP ID NO: 79) 

MVAMFLAVAVVLGEATSPTAEGGKATTEEQKLIEDVNASFRAAMA 

TTANVPPADKYKTFEAAFTVSSKRNLADAVSKAPQLVPKLDEVYN 

AAYNAADHAAPEDKYEAFVLHFSFAFR1IAGTPEVHAVKPGA 

Phi p 7 (SEP ID NO: 80) 
15 MADDMERIFKRFDTNG DGKISLSELTDALR TLGSTSADEVQRMMA 
E 1 DTDG DG F I DFN E F 1 S FCN A N PC. L MKDVAKVF 

Phi p 1 1 (SEP ID NO: 81) 

MSWQrYVDEHLM('EIE(illllLASAAII.GHD(iFVVVApSADFPpFKPH 
En"GlMKDFDEPC;HI.APTGMFVA(iAKYMVlQCjEPCiRVIRCiKKGACj 
20 GITIKKTGQALVVGIYDEPMTPGQCNMVVERLGDYLVEQGM 

Additional Phlcum sequences (NGBI entre/ accession): 

458878. 548863: 2529314; 2529308; 2415702; 2415700; 2415698; 



(>(> 



Wasp (and related) 
Vcspula sequences: 

465054 ALLERGEN YES V 5 (SKQ ID NO: 82) 

MELSGLVYLIIIVTIIDI.PYGKANNYCKIKC'LKGGVUTACKYGSLKPN 
5 (GNKVVVSYGLTKQEKQDILKEHNDFRQKIARGLETRGNPGPQPPA 
KNMKNLVWNDELAYVAQVWANQCQYGHDTCRDVAKYQVGQNV 
A L T G S T A A K. Y D D P V K L V K M W E D E V K D Y NT K K K F SG N D F L K T G H \ 
TQMVWANTKEVGCGSIKY1QEKWHKHYLVCNYGPSGNFMNEELY 
QTK 

10 1 709545 ALLERGEN VES M 1 (SEQ ID NO: 83) 

GPKCPFNSDTVSIIIETRENRNRDLYTLQTLQNHPEFKKKTITRPVVF 
1 1 1IGFTSSASEKNFINLAKALVDKDNYMVISIDVVQTAACTNEYPGL 
KYAYYPTAASNTRLVGQYIATITQKLVKDYKISMANIRLIGHSLGAH 
VSGEAGKRVQELKLGKYSEIIGLDPARPSEDSNIICSERLCETDAEYV 

15 QIIH I SNYLGTEK1LGTVDFYMNNGKNNPGCGRFESEVCSHTRAVIY 
MAECIKHECCLIGIPRSKSSQPISRCTKQEGVCVGLNAKKYPSRGSFY 
V P V E ST A P FCNNKG K 1 1 

1352699 ALLERGEN VES V 1 (SEQ ID NO: 84) 

MEENMNLKY LLLFYYFVQYLN('C'YGI1GDPLSYE[J)RGPKCPFNS[) 
20 FVSIIIETRENRNRDLYTLQTLQNUPEFKKKTITRPVVEITHGFTSSAS 
ETNFINLAKALVDKDNYMVISIDWQTAACTNEAAGLKYLYYPTAA 
RNTRLVGOYIATrLOKLVKHYKISMANIRI IGUSLCiAHASGFAGKKV 
OIT Kl GKYSEHGI DP ARPSFDSNIirSFR! ("LTD \ PYVOIIHTSNYf G 

: , . . ■: •' ' \ ,1 . i , i n : !• ! ' - • ■ ! ^ h. ■ ■■. i \ ! '. ; i\ ; i : 

'-n i (i u.i|)k'v;L\<nl)K<('U'Mi./'\ ( \ i:i \ \ L f v i>< vi :< I. v \ i>\ i. c i \ i> 

FCNNkGKII 



1346323 allergen ves v 2 (sep ii) no: 85) 
serpkrvfniywnvptfmchqydlyfdev tnfnikrnskddfqgd 
kiaifydpgefpallslkdgkykkrnggvpqfxinfnhlqkfifnld 
kiypnrnfsgigvidferwrpifrqnwgnmkihknfsidiarnehpt 
5 wnkkmieleaskrfekyarffmeetlklakktrkqadwgyygyp 
yc'fnmspnnlvpecdvtamhendkmsvvi.fnnqnvllpsvyvrqe 
ltpdqriglvqgrvkeavrisnnlkhspkvlsywwyvyqdetntf 

t n ;'i r^\ / r , r \s ttaf i\ ri\ \r^r^ v^r^ i r i \i c 1 c o ^ \ \ o r ci/n/ni r^rA\/i r T-wr 
Mi,nyvi\i\ii yLiv iiNVjvji-vvJU i vv kjooolj v inoloiw, rvi\LV^L/ I LLJ V i_AJ 

PIAINVTEAVN 

10 549194 ALLERGEN VES VI (SEP ID NO: 86) 

5KVNYCKIKCLKGGVHTACKYGTSTKPNCGKMVVKAYGLTEAEK 
QEILKVHNDFRQKVAKGLETRGNPGPQPPAKNMNNLVWNDELANI 
AQVWASQCNYGHDTCKDTEKYPVGQNIAKRS TTAALFDSPGKLVK 
MWENEYKDFNPNIEVVSKNNLKKTGHYTOMVWAKTKEIGCGSVKY 

15 V K D E W YTH Y L VCN YGPSGNFRNEKLYEKK 

Additional vespula sequences (NCBI entrez accession): 
549193; 549192; 549191; 549190; 549189; 1 17414; 126761; 69576; 
625255: 627189; 627188: 627187: 482382: 1 12561: 627186: 627185; 
1923233; 897645; 897647; 745570; 225764; 162551. 

20 Tree allergen sequences (mainly birch) sequences: 

1 14922 Bet v 1 (SEP ID NO: 87) 

MGVFNYETETTSVIPAARLFKAFILDGDNLFPKVAPQAISSY'ENIEG 
\'f IGPG TIKKISFPFGFTFKYYKDRYnFYnm\FKY\Y<;VH YiGPICD 

: > , " ■ \ i i -> ' ' ' >i i * i > i i ; v , N \ I , ■ i .. 1 : M ! : : , ■, ! ' . \ N l\ ; ^ ' * 

^ ill I \1 \ \ \ <\ I I A U^IV\ \ \ 
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130975 Bet v 2 (SEQ ID NO: 88) 

\1S\VQ I YVDFHLMCDIDGQASNSLASAIVGHDGSVWAQSSSFPQFK 

PQEITGIMKDFEEPGHEAPTGLHIX3G1KYMV1QGEAGAVIRGKKGSG 

(ilTIKKTCiQAI.VFGIYEEPVTPGQCNMVVERLGDYI.IDQCil. 

5 1 1 68696 Bet v 3 (SEP ID NO: 89) 

MPCSTEAMEKAGHGHASTPRKRSLSNSSFRLRSESLNTLRLRRIFDL 
FDKNSDGIITVDELSRALNLLGLETDESELESTVKSFTREGNIGLQFE 
DF1SEHQSENDSYFAYGGEDEDDNEEDMRKSII.SQEEADSFGGFKV 
FDEDGDGYISARELQMVLGKLGFSEGSEIDRVEKMIVSVDSNRDGR 
10 VDFFEFKDMMRSVLVRSS 

809536 Bet v 4 (SEQ ID NO: 90) 

MADDUPQDKAERERIFKRFDANGDGKISAAELGEALKTLGSITPDE 
VKHMMAEIDTDGDGF1SFQEFTDFGRANRGLLKDVAKIF 
543675 Que a I (SEQ ID NO: 91) - Quercus alba-oak trees (fragment) 
1 5 GVFTXESQETSVIAPAXLFKALFL 

543509 Gar b I (SEP ID NO: 92 )- Carpinus betulus-hornbcam trees (fragment) 
GVFNYEAETPSVIPAARLFKSYVLDGDKLIPKVAPQA1XK 

543491 /\ln g 1 (SEP ID NO: 93) - Alnus glutinosa alder trees (fragment) 
(iVFN'YliAE'l'PSVlPAARI.FKAFII.D(jDKI.LPKVAPF!AVSS\'li\'l 

20 1204056 Rubisco (SEP ID NP: 94) 

VQCMQVWPPLGLKKFETLSYLPPESSEQLAKEVDYLLRKNLIPCLE 
FELEMGFVYREHNRSPGYYDGRYWTMWKLPMFGCNDSSQVI KEE 
FFGKK AYPS \FIRI1GFDDK 



Additional tree allergen sequences (NCBI cut re/, accession number): 

131919; 128193; 585564; 1942360; 2554672; 2392209; 2414158; 

1321728; 1321726; 1321724; 1321722; 1321720; 1321718; 1321716; 

1321714; 1321712; 3015520; 2935416; 464576; 1705843; 1168701; 
5 1 168710; 1 168709; 1 168708; 1 168707; 1 168706; 1 168705; 1 168704; 

1 168703; 1 168702; 1842188; 2564228; 2564226; 2564224; 2564222; 

2564220; 2051993; 1813891; 1536889; 534910; 534900; 534898; 

1340000; 1339998; 2149808; 66207; 2129477; 1076249; 1076247; 

629480; 481805; 81443; 1361968; 1361967; 1361966; 1361965; 
10 1361964; 1361963; 1361962; 1361961; 1361960; 1361959; 320546; 

629483 ; 629482; 629481 ; 541804; 320545; 81444; 541814:; 629484; 

47491 1; 452742: 1834387; 298737; 298736; 1584322; 1584321; 584320; 

1542873; 1542871; 1542869; 1542867; 1542865; 1542863; 1542861; 

1542859; 1542857; 1483232; 1483230; 1483228; 558561; 551640; 
1 5 488605; 452746; 452744; 452740; 452738; 452736; 452734; 452732; 

452730; 452728:450885; 17938; 17927; 17925; 17921; 297538; 510951; 

289331; 289329; 166953 . 

Peanut 

Peanut sequences 
20 1 168391 Ara h 1 (SHQ ID NO 95) 

mrgrvsplmlli.gilvlasvsathaksspyqkktenpcaqrclqsc 
qqepddlkqkact:srctkleydprcvydprghtgttnqrsppgkr 

TRGROPGnvnn n r r o p r r f f g g p w g p \ r, p r f r f r r : i ■ n w ' r n p r r n 

i ' K f'^ t H h H'K K i K !' M ■ K t i it i M \\ > ■ i 1 '< i m i \ t\ t ! N i\ \ \ i ' ' ■ ' 1 ' M\ I 
> n i. v. I U \ ( :\ i w ( : u l u> \ i nui.iw\ui.'U/u.n\'i n\ m;i\ mi. \ l - i> v i i \ i i> 

l . < 1 I \ 1 v I > w ■*V|l\ll\\|^'l\ll'WI\.JIVW|W N|W >lll\l\W!l.\l\l \ || \ I I 

khadadniia iQQ(iQ.\i \ ^\•A^(I^^RKS^•^LD^•G^lAI.RlPS(;l•Is^'l 

! \R!in\n\! RV \Kl^MP\-\ |"PGr.M'!'nJ"!"P \SSR[¥)SSV| (Hi! KR\ ! 
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EEAAFNAEFNFIRRY1.I I F.N AGGEQEERGQRRWSFRSSENNEGVI V 
KVSKtiHVHia.TKHAKSVSKKGSEEHGDITNPINLRt-GKPDLSNNICjK 
LFEVKPDKKNPQl.QDI.DMMI.TCVEIKEGALMLPHFNSKAMVIVVV 
NKG TGNl.HI.VAVRKIiQQQRGRREEEEDEDEEEEGSNREVRRYTAR 
5 LKEGDVFIMPAA1IPVAINASSEEHLLGFGINAENNHRIFFAGDKDN 
VIDQIEKQAKDLAFPGSCjFX^VFKLIKNQKESHFVSARPQSQSQSPSSP 
EKESPEKEDQEEENQGGKGPEESILKAFN 

Ragweed 

Ambrosia sequences 
10 11 3478 Amb a 1 (SEQ ID NO: %) 

mg1khccyilyftlalvtij.qpvrsaedi.qqilpsanftrsittcgt 
yniiixx wrgkadwaenrkaladcaqgfakgtiggkdgdiytvts 
eeddd\ anpkegterfgaaqnrplwiifardmvirldreeainndk 
tidgrgakveiinagfaiynvkniiihniimhdivvnpggeikshdgpp 
15 vprkgsdgdaigisggsqiwidhcslskavdglidakhgsthftvsn 
clftqhqylllfwdfdergmlctvafnkftdnvdqrmpnlrhgf 
vqvvnnnyerwgsyafggsagptilsqgnrflasdikkevvgryg 
i:samsesinwnwrsymdvfengaifvpsgvdpvltphonagmipaf: 

P( i E A VFRETSSAGVI.SC Q P( i A PC 

20 1 1 3479 Amb a 2 (SEQ ID NO: ( )7) 

MGIKHCCYIEYFTLALV FEVQAGRLGEEVDILPSPNDTRRSLQGCE 
AHNIIDKCWRCKPDWAENRQAFGNCAQGFGKATHGGKWGDIYM 
YTSnonDDYVXPKFGTl RFG \TODRP! WIIFOROMMYI OOF\1\'\T 

> i\ ii [ t< < i , : 'i>!;., . i : . ■ ! : i \ 1 1 > I t I i > '. : ' ■» 1 K l K 

^ \ ( .( .i>.\! !'}<! u >s! )< ! ! \ ! ( :SS! >! W !!)!!('! ! SKS! •"!)( :! \ ! )\ N \V( ;S ! 
(A TISXCKF 11 IIIFK AVI. I GASDTI 1FQD1.KMH VTFAYNIFTNI YHF 
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RMPRCRFGFFQIVNNFYDRWPKYAIGGSSNTTILSQGNKFVAPDFIY 
KKNVCLRTGAQhPHWMTWNWRrQNDVFHNGAIFVASGSDPVLTA 
EO N AG M MQ A F PC i I ) M V PQ I . T M N AG V LTC'S PG A PC 

1 1 3477 Amb a 1 .3 (SHQ ID NO: 98) 
5 MGIKQCCYILYFII.ALVAFFQPVRSAEGVGHILPSVNETRSLQACFA 
L.NIIDKCWRGKADWENNRQAI.ADCAQGFAKGTYGGKWGDVY TV 
TSNLDDDVANPKEGTERFAAAQNRPLWIIFKNDMVINLNQELVVN 
SDK TIDGRGVKV HIINGGF I FMNVKN1IIHNINIHDVKVLPGGMIKSN 
DGPPILRQASDGDTINVAGSSQIWIDHCSLSKSFDGLVDVTLGSTHV 
10 TISNCKFTQQSKAILLGADDTHVQDKGMLATVAFNMFTDNVDQR 
MPRCRFGFFQVVNNNYDRWG TYAIGGSSAPTILCQGNRFLAPDDQI 
KKNVLARTGTGAAESMAWNVVRSDKDLLENGAIFVTSGSDPVLTPV 
QSAGMIPAEPGEAAIKLTSSAGVFSCHPGAPC 

1 13476 Amb a 1 .2 (SEP ID NO: 99) 

15 MGIKHCTYIFYF I LALATLLQPVRSAEDVEEFLPSANETRRSLKACE 
AHNIIDKCWRCKADWANNRQALADCAQGFAKGTYGGKHGDVYT 
VTSDKDDDVANPKEGTLRFAAAQNRPLWIIFKRNMVIHLNQELVV 
NSDKTIDGRGVKVNIVNAGI TI.MNVKNIIIHNINIHDIKVGPGGMIKS 
NDGPPILROQSlXiDAINVAGSSQIWIDHCSI.SKASDGFLDITLGSSHV 

20 TVSNCKFTQI IQF VI. LIX,ADDTIlYQDKG\n.A I VAFNMF TDH VDQR 
MPRC'RFGFFQVYNNNYDRWGTYAIGGSSAPTILSQGNRFFAPDDIIK 
KNVLARTGTGNAESMSWNWR1 DRDLLENGA1FLPSGSDPVLTPEQ 
KAGM1PAEPGEAVLRLTSSAGVI SCHQGAPC 



MIDGC \\ R(,K Al.NRKAl \1)( AO(.l (.KG 1 \ GGKDGPIY 1 \ I S 
El .DPDVANPKEG TLRFGAAQNRPI \YIIFERl)V1VIRIi)KE\1VVNSD 



KTIDGRGAKVEIINAGFTLNGYKN V1IHNINMHDVKVNPGGL1KSND 
GPAAPRAGSDGDA1SISGSSQIW1DHCSLSKSVDGLVDAKLGTTRLT 
VSNSLFTQHQFVLLFGAGDFINIKDRGMI.A I VAKNTFTDNVDQRMP 
RCRHGFFQVVNNNYDKWGSYAIGGSASP I II.SQGNRFCAPDERSKK 
5 NVFGRHGEAAAHSMKWNWR I NKDVLHNGAIFVASGVDPVLTPEQ 
SAGMIPAEPGESALSLTSSAGVLSCQPGAPC 

Cedar sequences 

493634 Cryj IB precursor (SEP ID NO: 101) 

MDSPCLVALLVFSFVIGSCFSDNPIDSCWRGDSNWAQNRMKLADC 
10 AVGFGSSTMGGKGGDLYTVTNSDDDPVNPPGTLRYGATRDRPLWI 
1FSGNMN1KLKMPMYIAGYKTFDGRGAQVY1GNGGPCVFIKRVSNV 
IIHGLYLYGCSTSVLGNVLINESFGVEPVHPQDGDALTLRTATNIWI 
DHNSFSNSSDGLVDVTLTSTGVTISNNLFFNHHKVMSLGHDDAYSD 
DKSMKVTVAFNQFGPNCGQRMPRARYGLVHVANNNYDPWTIYAI 
15 GGSSNPTILSEGNSFTAPNESYKKQVTIRIGGK TSSSCSNWVWQSTQ 
DVFYNGAYFVSSGKYEGGNIYTKKEAFNVENGNATPHLTQNAGVL 
TCSLSKRC 

493(>32 Cryj 1A precursor (SEP ID NO: 102) 

MDSPCLVALLVLSFVIGSCFSDNIMDSCVVRGDSNWAQNRMKLADC 
20 AVGFGSSTMGGKGGDLYTVTNSDDDPVNPAPGTLRYGATRDRPL 
W1IFSGNMN1KLKMPMYIAGYKTFDGRGAQVYIGNGGPCVFIKRVS 
NVIIHGFHLYGCSTSVLGNVLINESFGVEPVHPQDGDALTLRTATNI 
WIDIIN'SFSNSSDCI VDVTT SSTGVTISWI (TVI11IKVM! I GIIDDAY 

■> -s \ u : v. oil i v i i :\ < i. i \ i>\ ia\ L' rn\ i n;u:rr k^\7 \a\v'1'\\'mi: i 

\ I \ I > I . i . I . > I ■ It. II * I li M I \ I ^I.'IINI'V*^'* I I I V I V I V IVI.'.1.»V.'>»» * » 1 W . I | 

OD\ 1 > NGAYF\ SSGKYEGGNIY I KKHAI \\ HNGNA TPQ1 TKNAGV 

! ' ' I S K R ( ' 



1076242 Cry | il precursor - Japanese cedar (SEQ ID NO: 103) 
MAMKEIAPMAFLAMQLIIMAAAEDQSAQIMEDSVVEKYLRSNRSL 
RKVEHSRHDAINIFNVEKYGAVGDCiKHDCTF.AFSTAWQAACKNPS 
AMEIA'PGSKKFVVNNLFFNGPCQPHITFKVDGIIAAYQNPASWKN 
5 NRlWLQFAKETGFTLMGKGVIDGQGKQWWACiQCKWVNGREICND 
RDRPTAIKFDFSTGLIIQGLKLMNSPHFHL.VFGNOXiVKIIGISITAPR 
DSPNTDGIDIFASKNFHLQKNTIGTGDDCVAIGTGSSNIVIEDLICGP 
GUGISIGSLGRENSRAEVSYVHVNGAKFIDTQNCiLRiKTWQGGSGM 
ASHilYENVEMINSENPlElNQFYCTSASACQNQRSAVQIQDV I YKNI 
10 RGTSATAAAIQLKCSDSMPCKDIKLSDISLKLTSGKIASCLNDNANG 
YFSGHVIPACKNLSPSAKRKESKSHKHPKTVMVENMRAYDKGNRT 
RIELGSRPPNCTNKCHGCSPCKAKLVIVHRIMPQEYYPQRWICSCHG 
K1YHP 

1076241 Cry j II protein - Japanese cedar (SEQ IP NO: 104) 
15 MAMKFIAPMAFVAMQLMMAAAEDQSAQIMLDSDIEQYLRSNRSLR 
KVEHSRHDAINIFNVEKYGAVGDGKHDCTEAFSTAWQAACKKPSA 
MLLVPGNKKFVVNNLFFNGPCQPHFTFKVDGIIAAYQNPASWKNN 
RIVVLQFAKLTGFTLMGKGVIDGQGKQWWAGQCKWVNGREICNDR 
DRPTAIKFDFSTGLIIQGEKLMNSPEFHLVFGNCI-XjVKIIGISri APRD 
20 SPN TI)(i!niFASKNFHI.OKNTIGT(iI)IX VAK,T(iSSNIVIEI)I KXiPG 
IKilSICiSI.GRENSRAEVSYVHVN'GAKFIDTON'GI.RIKTWOGGSGMA 
SHIIYENVEMINSENPILINQFYCTSASACQNQRSAVQIQDVTYKNIR 
GTSATAAAIQLKCSDSMPCKDIKLSDISLKLTSGKIASCENDNANGY 
FSGHVIPACKNLSPSAKRKESKSHKIIPKTVMVKNMGAYDKGNRTRI 



541K03 ( r\ j I precursor - Japanese cedar (SEQ II) NO: 105) 



^4 



MDSPCI.VAI.I.VI.SFVKiSCFSDNPIDSrWRCinSNWAQNRMKI.ADC 
AVGFGSSTMGGKGGDLYTVTNSDDDPVNPPGTLRYGA TRDRPLWI 
IFSGNMNIKLKMPMYIAGYKTFDGRGAQVYICjNGGPC'VFIKRVSNV 
III1GLHLYGCS TSVLGNVLINESFGVEPVHPQDGDAI. TLR TATNIWI 
5 DIINSFSNSSDGFVDVTLSSTGVTISNNLFFNHHKVMLLGHDDAYSD 
DKSMKVTVAFNQFGPNCGQRMPRARYGLVHVANNNYDPWTIYAI 

GGSSNPTILSFGNSFTAPNESYKKOVTIRIGCKTSSSCSNVVVWQS TQ 
DVFY^!C^AYFVSSGKYEGGN!YTKKEAFNVENGNATPQ!.TKNAGVL 
TCSLSKRC 

1 0 54 1 802 Cry j I precursor- Japanese cedar (SEP ID NO: 106) 

MDSPCLVALL VFSFVIGSCFSDNPIDSCWRGDSNWAQNRMKLADG 
AVGFGSSTMGGKGGDLYTVTNSDDDPVNPAPGTLRYGATRDRPL 
WIIFSGNMNIKLKMPMYIAGYKTFDGRGAQVYIGNGGPCVFIKRVS 
NVIIHGLYL.YGCSTSVLGNVLINESFGVEPVHPQDGDAL 1 LRTATNI 

15 WIDHNSFSNSSDGLVDVTLTSTGVTISNNLFFNHHKVMSLGHDDAY 
SDDKSMKVTVAFNQFGPNCGQRMPRARYGLVHVANNNYDPWTIY 
AIGGSSNPTILSEGNSFTAPNESYKKQVTIRIGCKTSSSCSNWVWQST 
QDVFYNGAYFVSSGKYEGGNIYTKKEAFNVENGNATPHLTQNAGV 

20 LTCSLSKRC 
Dog 

Canis sequences: 

Can f 1 (SEP If) NO: 107) 

\ IMKPDSX I P\lll k ApkGGM.I Akl I ML I \li(K WW 1 IK I SEP 
(iKYTAYECiQRYYFIQPSPYRDHYI[.YrEGELH(iRQ!R\1AK:L[.(iRI)P 

loshl \i i ni Ri I sr \kgi \olii Li tcspcco 



Scrum albumin fragment (SEQ ID NO: 108) 
FAYKSEIAHRYNDLGEEHFRGLVL 

Scrum albumin fragment (SEQ ID NO: 109) 

LSSAKERFK(\ASLQKFGDRAFKAWSVARLSQRFPKADFAEISKVYT 
5 Dl.TKVHKECCHGDLLECADDRADLAKYMCENQDSIS TKLKECC'DK 
PVLEKSQCLAEVERDELPGDLPSLAADFVEDKEVCKNYQEAKDVF 
LGTFLYEYSRRHPEYSVSLLLRLAKEYEATLEKCCATDDPPTCYAK 
VLDEFKPLVDEPQNLVKTNCELFEKLGEYGFQNALLVRYTKKAPQ 
VSTPTLVVEVSRKLGKVGTKCCKKPESERMSCADDFLS 

10 Can f 2 (SEQ ID NO: 1 10) 

MQLLLLTVGEALICGLQAQEGNHEEPQGGLEELSGRWHSVALASN 
KSDLIKPWGHFRVFIHSMSAKDGNLHGDILIPQDGQCEKVSLTAFKT 
ATSNKFDLEYWGHNDLYLAEVDPKSYLILYMINQYNDDTSLVAHL 
MVRDLSRQQDFLPAFESVCEDIGLHKDQIVVLSDDDRCQGSRD 

1 5 Additional dog allergen protein (NCBI entrez accession): 
1 73 1 859 

Horse 

Fquus sequences: 

1575778 Equ cl (SEQ ID NO: 1 1 1) 

20 MKLLLLCLGLILVCAQQEENSDVAIRNFDISKISGEWYSIFLASDVK 

EKIEENGSMRVFVDVIRAEDNSSLYAEYQTKVNGECTEFPMVFDKT 
i [ !v:\'\'ci v vtv:v\ \ i t> ici r i \ nn im \ r \ \ rni' np nrm t i i \- \ 
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3121 755 Equ c 2 (SEP U) NO: 1 12) 
SQXPQSETDYSQESGEWNTIYGAASNIXK 

Euroglyphus (mite) 

Euroglyphus sequences: 

5 Eur m 1 (variant) (SEP ID NO: 1 13) 

TYACS1NSVSLPSEEDERSI.R I V I PIRMQGGCGSCWAFSGVASTESA 
YLAYRNMSEDLAEQEI.VIXASQNGCHGDTIPRGIEYIQQNGVVQE 
HYYPYVAREQSCHRPNAQRYGEKNYCQISPPDSNKIRQALTQTHTA 
VAVIIGIKDLNAFRHYDGRTIMQHDNGYQPNYHAVNIVGYGNTQG 
10 VDYWIYRNSWDTTW(j[)NGYGYFAANINL 

Eur m 1 (variant) (SEQ ID NO: 1 14) 

TYACSINSVSLPSEEDLRSLR I VTPIRMQGGCGSCWAFSGYASTESA 
YLAYRNMSLDLAEQEEVDC ASQNGCHGDTIPRG1EY1QQNGYVQE 
HYYPYYAREQSCHRPNAQRYGLKNYCQISPPDSNKIROAL.TQ IH I A 
15 VAVIIGIKDLNAFRHYDGRTIMQHDNGYQPNYHAVNIVGYGNTQG 
VDYWIVRNSWDTTWGDNGYGYFAANINL 

Eurm 1 (variant) (SEP ID NO: 1 15) 

ETNACSINGNAPAEIDI RQMR I V TPIRMQGGCGSCWAESGVAA I I S 
A\'LA^'RNQSI.D1 .\I:QE:I A IX ASQIKiC IIGDTlPRGIEYIQHN(i\ \ Qi: 
20 SYYRYYAREQSCRRPNAQREGISNYCQIYPPNANKIREALAQTHSAI 
AVIIGIKDLDAFRHYDGRTIlpRDNGYQPNYHAVNIVGYSNAQGVD 
YW1VRNSWDTNWGDNGYGYI AANIDL 



I U' \ ri)l\\' \ A \ Dl l I TM 1)^1 I) I \ I l)ll)\1(U ( 7 7 A7 U' \ lA / :\ \ \ I lA 

I I . "> ' \ V l\l \ .1 \ N V I ,i| I [ / I l\.i| n I v IIIl\.v|W\l\l\\r.tV vv \ \ I I . ' 



AYLAYRNTSI.DI.SI-QI-I.VIX'ASQUCiCHGDTIPRGIEYIQQNUVVE-l: 
RSYPYVARLiQQCRRPNSQH YGISNYCQIYPPDVKQIREALTQTHTA1 
AVIIG1KDLRAFQHYDGRT11QIIDNGYQPNYHAVNIVGYGSTQGVD 
YWIVRNSWDTTWGDSGYGYFQAGNNL 

5 Poa (grass) sequences 

1 13562 POLLEN ALLERGEN POA P 9 (SEP ID NO: (1 17) 
IviAVQKYTVALFLVAi/V VGPAASYAADLSYGAPATPAAPAAGYTP 
AAPAGAAPKATTDEQKMIEKINYGFKAAVAAAGGVPAANKYKTFV 
ATFGAASNKAFAEALSTEPKGAAVDSSKAALTSKLDAAYKLAYKS 
10 AEGATPEAKYDDYVATLSEALRIIAGTLEVHGVKPAAEEVKATPAG 
ELQVIDKVDAAFKVAATAANAAPANDKFTVFEAAFNDAIKASTGG 
AYQSYKFIPALEAAVKQSYAATVA TAPAVKYTVFETALKKAITAMS 
QAQKAAKPAAAATGTATAAVGAATGAATAAAGGYKV 

1 1 356 1 POA P ( ) (SEQ ID NO: 118) 

1 5 MAVHQYTVALFLAVALVAGPAASYAADVGYGAPATLATPA TPAA 
PAAGYTPAAPAGAAPKATTDEQKLIEKINAGFKAAVAAAAGVPAV 
DKYKTFVATFGTASNKAFAEALS TEPKGAAAASSNAVLTSKLDAA 
YKLAYKSAEGATPEAKYDAYVA I I.SEALRI1AG I LEVHAVKPAGEE 
YKAIPAGEEQVIDKVDAAFKYAA 1 AAN AAPANDKFTVFEAAFNDA 

20 IKASTGGAYQSYKFTPALEAAYKQSYAATYATAPAYKYTVFETALK 
KAI TAMSQAQKAAKPAAAVTA TATGAVGAATGAVGAATGAATAA 
AGGYKTGAATPTAGGYKV 

1 1 w,o poa p o rsr : o in \o imii 

1 -n \ ( .}. \ l; j.; [ ! > \ 1. 1( > | <\ j < ! K. \ \ }■ PK ' K !• ! )! [• \ ! SI ! ! \ ! R! ; \! \C \\ K 
APPASKFPAKP \PK\ AA\ TPAAP AGAAPK AT 1 1)EQKLIEKIN\ GFk 



AAVAAAAGVPAASKYK I I VA I I GAASNKAFAEALSTEPKGAAVAS 
SKAVLTSKLDAAYKLAYKSAEGATPEAKYDAYVATLSEALRIIAGT 
LFA'HGVKPAAEHVKAIPAGHI.QVIOKVDAAFKVAATAANAAPAND 
KFTVFEAAFNDAIKASTG(iAYQS^'KHPAI.^-;AAVKQSYAATVATAP 
5 AVKYTVFETALKKAIIAMSQAQKAAKPAAAVrGTATSAVGAATGA 
ATAAAGGYKV 

C ockroach sequences 

2833325 Cr pi (SEP ID NO: 120) 

MKTALVFAAVVAFVAARFPDHKDYKQLADKQFLAKQRDVLRLFH 
10 RYHQHNILNDQVEVGIPMTSKQTSATTVPPSGEAVHGVLQEGHARP 
RGEPFSVNYEKHREQAIY1LYDLLYFANDYDTFYKTACWARDRVN 
EGMFMYSFS1AVFHRDDMQGVMLPPPYEVYPYLFVDHDVIHMAQ 
KYWMKNAGSGEHHSHVIPVNFTLRTQDHLLAYFTSDVNLNAFNTY 
YRYYYPSWYNTTLYGHNIDRRGEQFYYTYKQIYARYFLERLSNDLP 
15 DYYPFYYSKPVKSAYNPNLRYHNGEEMPVRPSNY1YVTNFDLYYIA 
DIKNYEKRVEDAIDFGYAFDEHMKPHSLYHDVHGMEYLADMIEG 
NMDSPNFYFYGSIYHMYHSMIGHIVDPYHKMGLAPSLEHPETVLR 
DPVFYQLWKRVDHIJ-QKYKNRI.PRYTHnEI AFEGVKVENVDVGK 
I Y 1 YFEOYDMSLDMAVYVNNVDQISNVDVQLAVRLNHKPF 1YN11-; 
20 YSSDKAQDYYVAYILGPKYDYl.GREYIM.NDRRI I Y FY EMDRFPYH 
YGAGKTV1ERNSHDSNIIAPERDSYR FFYKKVQEAYEGKSQYYVDK 
GHNYCGYPENLLIPKGKKGGQAY TFYVIVTPYVKQDEHDFEPYNY 
KAFSYCGVGSERKYPDNKPLGYPFDRKIYSNDFYTPNMYFKDVIIF 
HKKYDFYGYOGH 



IM.IIISIIGl PP1 \ PPSRRII ARKG\GI\(>I.II)I)\ I \I1.P\ 1)1 IK All Ql 
KI ETSin)FKAL^'DAIRSPF:i QSIISII.NA\1QRSi;ilIIONI RDKGVDYI) 



7 l ) 



IIFIQFIRAEFGLSRAARNFQDDFNDFFIISLEPISPRIIRHGFPRQRRR 
SARVSAYLHADDFHkMTTIEALPEFANFYNI I.KEHGLDVVDYINEI 
lISIIGLPPFVPPSRRHARRGVGINGLJDDVIAH.PVDELkALFQEkLET 
SIM)FkALYDAIRSPEFQSIlSTLNAMPFYQFFLQNFRDkGVDVDHF] 
5 RYDQGTFRTLSSGQRNLQDDLNDFLALIPTDQILAIAXIDYLANDAE 
YQElA'AYLQSDDFHkllTTIEALPEFANFYNFl kEIIGLDVVDYINEI 
HSIIGLPPFVPPSQRHARRGVGINGLIDDVIAILPVDELKALFQEKLET 
S P D F K A L Y D A ! D L RS S R A 

1 703445 Bla g 2 (SEQ ID NO: 122) 

10 M1GLKLVTVLFAVATITHAAELQRVPLYKLVHVFIN TQYAGITKIGN 
QNFL rVFDSTSCNVVVASQECVGGACVCPNFQKYEKLKPKYISDG 
NVQVKFFDTGSAVGRGIEDSLTISNLTTSQQDIVLADEI.SQEVCILSA 
DVVVGIAAPGCPNALKGKTVLENFVEENLIAPVFSIHHARFQDGEH 
FGEIIFGGSDWKYVDGEFTYVPLVGDDSWKFRLDGVKIGDTTVAPA 

15 GTQAIIDTSKAIIVGPKAYVNPINEAIGCVVEKTTTRRICKLDCSKIPS 
LPDVH VINGRNFNISSQYYIQQNGNLCYSGFQPCGHSDHFFIGDFF 
YDHYYSEFNWENKTMGFGRSVE 
SV 

1 705483 Bla g 4 (SEQ ID NO: 123) 
20 \\ I \1 ( ' ATDTI.ANFDCFRHFSI YPNl DYFRFRGSW II \ \( , I SI \I I 
QYkC'W'IDRFSYDDALVSKYTDSQGkNRTTIRGRTKFEGNkFTIDYN 
DKGKAFSAPYSVLATDYENYAIVEGCPAAANGHVIYVQIRFSVRRF 
HPKLGDKEMIQHYTLDOVNOHKKAIEEDLKHFNFKYFDFHS TCH 

k IPX I I I1H ikO I 1 J(,)SYAISR Y I. GkQFG I. SGk 1)1 )\VF \FF II )\ll YD I IS 
DI RA \I ANYHYDADENSkQkkWDPFkkE l IPY^ TkkFDFA \ k.WG 



So 



Applicants submit that a marked up version of the above amended pages is enclosed 
herewith. 

Applicants further submit that, as required by 37 C.F.R. §1.821 (g), that the enclosed 
submission includes no new matter. 



Respectfully submitted, 



Date: U 1 \ * \ 0 \ 



Name: Kathleen M. Williams 
Registration No.: 34,380 
Palmer & Dodge LLP 

/~\ n Oj. A. 

W11C UCilCUIl OUCCL 

Boston, MA 02108 
Tel: 617-573-0100 
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Marked-up Pages 

Figure 7. The T cell proliferation responses observed in Figures 3, 4 and 6 are 
confirmed by [IL-5] measurement in Figures 7(a), 7(b) and 7(e) respectively. As 
expected, these results show that IL-5 production correlates with T-cell 
5 proliferation. 

Figure 8. Hypothetical protein and peptides ( 1 5mers) derived from overlapping 
by one residue. 

10 Figure 9. Multiple overlapping peptides (SEQ ID NOs: 6-18) (MOP) from the cat allergen 
Fel d I. 

The three sequences within the box were insoluble in aqueous solution and as a 
result were excluded from the MOP preparation for clinical use. 

15 Figure 10. An example of FAR induced by the Fel d I MOP. The intradermal 
administration of 13 peptides which comprise MOP (solid circles; 2.5 |ig. day 1 ) 
induce a fall in FFV1 of greater than 20% at 3 hours. Control day 
administration of 30 BU cat dander extract does not induce a fall in FEV1 (open 
circles). A second administration of MOP (solid triangles; 2.5 jig. day 66) results 

20 in an attenuated fall in FFV1 which does not reach 20%. Arrows indicate the 
use of rescue medication (B2 agonists). 

Figure 1 1 . Changes in the cutaneous late phase response to whole allergen 6 
hours after intradermal administration of whole cat dander extract before and 
25 after intradermal administration of MOP. 

; iguic^ i.ii.iPiaium n ucic aummisiereu intradermal! v u> cal allergic aMiimalk 
subjects inducing a fall in HA 1 of greater than 20°,, compared 



